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1/ 



^PJ-f&in vivo** V -->^fe"P*ot, ^^1I^»^7"^ fc L"C^^ 5 
>SfeN-methy 1-D-aspartate (NMDA) IS#«f^fi:T «r ^Ti" & ^ *f Ufli U #PIIB'lf IS 

[It** 2 ] 

#MIB1tSf®^\ $Wfi9MRjSR« (passive avoidance task), fglftfiSlllSRSlSS ( 
active avoidance task) , 7.k«I£JS (water maze task). ft&tt&l&ltA (radial maz 
e task) , T or Y^^^WM (T or Y maze) . # fifKWfcSSS (place recognition task) 
, !®)$-WMWM (object recognition task) , autoshaping learning task, W^-^fLIHI 
M (lever-pressing task) If** 1 IB*R<OTfeo 

[If** 3 ] _ 

#EB!B*fflH£# s % lii:f^f©2 0(7)^-;y3>'^f ) $ fr, MB & V> T , b b ** 
2 fBm L fc v > -f <7) MM * ^ W $ * s -to IB* «r (acqui s i t i on) * L ft . §U B<V 
-^«©^i:f^ h fcHJfeU x* h H$ £ It & IB* (retention) • &j&(retr 

ieval)ffi**56*'fb-r*l!iyS'^**^ W** 1 IBtt^&o 
[It** 4 ] 

phencyclidine (PCP) „ ketamine, & * t tl<b Off v*. £ tlh *#J«bB*« 

#v»-cll'fcfi?jKifr% £ £ tioTftt^ti^^fVVtJbS, if** 1 I3fco:fr 

[St** 5 ] ^ 

^i:isv^NDAIS§«iftT^#^if ; &r>"C^^> It** 1 fB«c<^v£° 

[ Jpf 0 J 

it**i ~ 5iB«o** y -->^fe*ffiv>-cai^$*L&i»jt«r^raft^fc 

[It** 7] ^^.^ 
ft** 1 ~ 5 |B«0 * * U - - > ti^aR?iii*nhi> 5-HTlAKf«J £ * 

it** i ~ 5 ismo * * u - - > * ffl ^ t $ *l* r -t ;v 3 u > -^j&^it mm 

[It** 9 1 

T V *"f r- ^MjJ&^-i LT^trtt^*HEKi3tf *1B* • ^WfMP*«v6MJ° 
[If** 1 o ] 

[It**l 1] 

-T-f-Ttf^^- B&^-fit L"C5-270mg^-tfW**l 0|B«lOtt^WH6^*»t*lB* • 
[If** 1 2 ] 

*-*-7tf>* — H£t#*fc LT15-90mg^frIf**l 0 R*0>R<frffc1W£K:*3lt*tB* • 
[It**13] 

* nnf LT*tr*frfr*IME totals* ■ ^ffti^i^Io 

[ft** 14] 

^ n -9* If B fc LT0.2-34.5mg-a-tfIf** 1 3 |B*ftO*fr&-$cPailfc:J3tfa bB* 
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*niftf>* — S fc L "CO. 7-11. 5mg*g- If jjfc® 1 3 fem^^PI^ £ # S IB* 

[ft 1 6 ] 

mi} 



Z — D — N G-Ar 

\ / M 

is**, z« 

(CH 2 ) n < 

N 




* 4 

(5£>=K Bi±^;v^-;vt fc{±^;i/*-;v^^i-o R 1 , R 2 > R 3 , R 4 f±#*$uz:L 
T7K*M?-*^^ii:fg:mT;v^;v^^i-o ?tfU R 1 tR 2 afe^WiR 1 i: R 3 a* 

mkrfr* £Tfmk&$m\t'p-& < loor^^^t^^uv*, n{± 
o*tz\±\*&t 0 ) zmiTo Dug, 

Mb 3] 

-<CH 2 ) p -A-(CH 2 ) q — 

q(i^^0, l$^(±2^^1- 0 ) ZmiTo GtiN, CH*4^liC0H*, -Arl« 
[|f*3fi 1 7 ] 

:*T?&tK G# S N, CH**V»liCOH , efti*Jftli-Ar* , If7x-^fy'f>'t? 
y^->. -7x-;v^^-i3 J: if if 7x-^f'J f7li^^ < t 1 oGM&jRT^JK IS 

o 

[W3t® 1 8 ] 
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[IS** 1 9 ] 

[4k 4] 

0 




L E 



/ 



R 



4ffi«Ol*^gfo ) ^ 



[ft 5] 




[ft 6] 
ao A o 




R r 15 

(5£>K R 6 , R 7 , R 8 > R 9 > R 1( \ R 11 ^ R 12 , R 13 ^ R 14 , R 15 ^*7XftI£ 
^-t^li«r;v^;v^. S^tiR 6 , R 7 , R 8 > R 9 > R 10 , R 11 ^ R 12 > R 13 ^ 

Mb 7] 

16 > ^ 



y( if— 
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[ft 8] 

0 



mim 2 o i 

— [1] $ tL^, ft^^luras idone 
lit 9] 




Ri 2 tiTfc^ RltiU 5 or;v^)K -7i-;v, Ri 5 Mf7^-JK JitSf iU 

Ri i , Ri 2 (4Nt— iH^^T, l-fo'Jyy-JV, fcf^iJvV, ^V^jy, 

^e;v^';y, i-tf^9v-;K 4-{6I7jv^;v- i-t°^7y-)K 4- (tKn* 
Ri 3 , Ri 4 ^si^Ri 5 i±> TkSt, ;M3$*>\ 7Xm^ f 'J 7;vtn^f ;K <£»T^ 
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mm^m m^m-mmm • ^mmmm^mmom vivo** v 

[0 0 0 1 ] 
[0 0 0 2] 

$##:1;J:NMDA1L a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic(AMPA)IL kainate 
SL ftifPtfflKmetabotropic type) £ fc#T?S &o NMDAMS##ii> bE* • 

^f|l«I^I^ffi4SfIi^*^M5^ (long-term potentiation: LTP) <S> 

^n£v»t fc**iJ3&*fc ftorv^a (*#fi\fciR 1 ) o Strife V 

*ML autoshaping learning task, Wt-«l LM& if** ft|B*«R«^*v^ 
N NMDA$##MM^iB1f • P*« * 5 1 § j@ - 1" - *» o T v> & (##f#» 2 ) 

o Atfev>-C»±. rac<NMDAS##!Saai"e**PCP^ketamine*lf**. BftH»#*9l§ 
feifiJ:#i§$^TV^ (##fr»3) o -r&*3*>, NMDAMS#fl^§fi'lt • ff« 

4 ^^^3)^ (ii)NMDA^Mfg£/i:iI1-&- "Cftl fcttSglycine, D-serine-e 
LTD-cycloserine^\ tt*3cflJ£Mfci3 >t*ifc»*M»*«>*«l U 

l^iiif ^»* 5 ^^ fc (»«4 , »«3)o (iii)^;v 

* 5 >mS#^a^NMDAjg^^^#o|*i^14%KN-acetyl-aspartyl glutamate(NAAG) 

0*0|EI679»jtt#*P*JiL#T? * GMMWdR 4 ) , NMDAS^fl^ J* 
^NMDA^##M«aOmRNA^|ieo»0^^^ilI«%^^^^ - (##Sf 

jfc<&aH3£f- (Neuregulin U G72, dysbindin, calcineurin) *«NMDA^##0« 
fil^t^L^ ^1^*^CMM«8, #Mt9)o &±.(D*&frh. NMDA 
K J: o I & jfe t $ tL4 *SB»#tt, $c^2:II^ & It & MM* £ KB* 

o 1-5&5b*>, IB'Itt±s f«S1Bi (procedural memory) fc^WftJiBI* (declarative mem 
ory) fc^^SO-Ci, M«J|B*»±$ tffiJW • (short-term memory/working m 

emory) b-g:ffl • #PIiB'iI (long-term memory/reference memory) fcC^ltJiW 

flfiSlM Equality of 1 ifeOft 6 E^&^Ifl * - ^ itt, 51 

«io, i»«i i> wmwxmi 2, ##st«u 3) 0 -©^^ 

00*19 (##lt»l 4, 2, 3), 5£ffltfctt#tf!*halQperi 
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frlfciU 5)o 
[ 0 0 0 5] 

7*;veD5gi&**^^"^* ; 2>o <£ 7 ^tttJ^T^WC^-CJi. ^^O^fil.tt(face validi 
tyK &ft<Df&&HSU$<DW&& (construct validity), IttO^JO^Ji.'l* (predictive v 
alidityK $ fctt* * V ~- > LfcW«tt3^W^tL* 0 L**bft**?>, dOi-? 

„ PCPIC £<Sprepulse inhibition^ fclisocial interact ioniOPtW^x^V %3£lf2> £. # s 
-e^^>(##S^»l 6)o itLfeO*7*^tt^tt»W*SI6^»±*<^at^ : W , *55 W 

(sensorimotor gating function) <7)#I1^ fc#*«tt^W£<0tt£?W9l S - 4 *9 & ¥<D 
ittlt^EiHt^^^fi^Wo fifeo"C, _hfBLT §7tfci3>9, (1) *frfr$fc»HE 
i:* it^f ^ ll^IlDSIIIt*4f ISf if ^RR t ( \m-k<DM\m±] ) , ( 
2) »^1PlffiO««>**4NMDAS$#«ffiftT*^ ( r^«ff^W14J ) , (3 

[0 0 0 6 ] 

a ? ? * JfoMRjS (SrSb^ • ftlbttlalS&J&) , *ITOBt:lx.4v^7 * 

h -7 * - a £ * -emm-t & , mil ^i^Lt«io/;_^ 

vh y?*mifizt)-r2>ffW} (i&MVtMv&mm~ Yor t^bs&m) , mn%mpjr£fzi± 

7. MMl 8) o »»ttt*Lfe*3W©«I#m:o 

TV»Jo iOi^^it^ti, Cstate-dependency fcBftftLTV>So #RRIB*«IB^ 

M^*3V^T{±, state-dependency^^* FEJt^Ri: ***&^***> ^ > HCioT 

W«tfcl*#!H&*teJ: Sstate-dependencyO?cJl*^®tfC, #BSfB'lt • ^fSl^lt 

ff • ^Itiif if I^S^tS^^v^ ^ h^ti s i i li^Clit i So 
$ ^> £Wu IB'H • ^WWPf Wif^^^-t^'ft^ •) 1^ afe^«o^^fflv^T, 

ifctiir«6T**4o NMDAM^Mtg^1Stt^^'fg:T^^^«l%^7 ? ;vo*#^ 
sfc-Pfl t Lt, NMDAMS##^^^ "f 7°NR1<7) knockdown J ^NR2A-9"7^ >f T'O knockout ft 
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BE Kfttiu £ tLT v> S (mm^rXm. 1 9 > 2 0 ) o 

[0 0 0 7] 

mmfXMl] Science 285: 1870-1874 (1999) 

[2mVfXffit2\ Brain Res Rev 41: 268-287 (2003) 

lWWff%ffii3] Psychopharmacology 169: 215-233 (2003) 

[|#S»4] Am J Psychiatry 158: 1367-1377 (2001) 

[##If»5] Am J Psychiatry 157: 1811-1823 (2000) 

[##ff»i6] Am J Psychiatry 160: 1100-1109 (2003) 

[#M#ft\£ii£ 7 ] Society for Neuroscience Program No. 754.4. (2003) 

[^#tt\fcflt8] PNAS 99: 13365-13367 (2002) 

mm^XM9] Neuron 40: 881-884 (2003) 

U£#fi\fc$U 0] Psychopharmacology 169: 213-214 (2003) 

[W mttmi 1] Proc Natl Acad Sci USA 23: 13591-13593 (2002) 

[^NffrZfcitl 2] Psychoneuroendocrinology 28: 27-38 (2003) 

mm^Xni 3] Psychiat Clin N Am 26: 25-40 (2003) 

[WWfFXWtl 4] Psychopharmacology 162: 11-17 (2002) 

[##It»l 5] Science 299: 350-351 (2003) 

[^^!^r|§£ ! e] Prog Neuropsychopharmacol Biol Psychiaty 27: 1071-1079 (20 
03) 

[UNftWCftl 7] Brain Res 706: 227-232 (1996) 
[##ff;£ft£l 8] Pharmcol Biochem Behav 69: 585-593 (2001) 
mm^XMl 9] Cell 98: 427-436 (1999) 
[##fP^CK2 0] J Neurosci 21: 750-757 (2001) 

mm a>m&: l x a t -r & wm\ 

-C , NMDAMS##«f b®T t J: S #RSiB1f M ^ ^ & * ° 

[mm * * «> <O^Wt\ 

ft \z & V> TNMDAM^#«fb1&T * 3 1 § L fcfl* £ »t * #MfB1f 7E«ffi 
[0 0 10] 

in vivo* * V - - > ^«t?* o "C, tt^*Wffi«>«lW*7 , >l' tLW 
* 5 >mN-methyl-D-aspartate(NMDA) IUf:##M®T £ & ^ T)l> fcfUffl U #RSsB 

[2]*WiBttR«^ SSftWHiaRJiSR* (passive avoidance task), «^[S«J» 
|| Active avoidance task) , *&BfrB£S (water maze task), ScW^^SHS (radial 
maze task) , T or Y«5&lHUffi (T or Y maze) , »3fB*»«(place recognition ta 
sk), mVfWWMM (object recognition task), autoshaping learning task, Ws-ffl 
Li&H (lever-pressing task) "Cafe * ±fB 1 iEf^^&o 

[3]#PI13'ltl*M^, fWtf^ h <0 2 oo-fe y v a v^fcfcjSStU illlfacisv^T, _t 
IB 2fc I B« L v > -f tt ^ O g|Jg * ^ S $ * - * ^ I3'K * 3H# (acqu i s i t i on) •£ L * , P Mt 
©-M^©*>Pt^ h ^*1U hH#£j3tf&iB'll?>ifctf# (retention) • ffife(re 
trieval)ffi#*5fe*ft'*&R«'^**- -WE 1 IB«c0^fe o 
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l s phencyclidine (PCP) . ketamine. *av>ttt;K&<0R*#*fflV^ ijx<b£#MgE 
IfJ^OiH^Bt^T-^ bl$^£:l5V*TttW *n **V>I±RR • 7-*_h fc^t^ 

[5]NMDAMS##M®T^x*;v^\ NMDAS£##<P#JftSfi* * & V»ttM*gfi ©jfrfis 

h#^^*3v^tnmdam^#M^t^#^«j% ; et ? ;v-c*)'I), -tie i §Bi£<^i£o 
[6]±bi ~5E*o^^y-->^fe*fflv^-ca^$ttS!»K**«rja^i: Lr#tr 

[7] ±ie l- ~ 5 mm<D x * v - - y mm zm ^ xwir s ft & * n > - y 5-htia^ * 

[8] _btfi 1 ~ 5 %m<D * ? V - - ^ & ffl V> TS^R $ *l £ T * ^ * a V > ^J&#« ffi. 

[9]r ij v z^mmfrk Lx&trm&%:wm-&nz>%m ■ ^mmmm^mMo 

[11] ^f7t'^^- B^#fit L-C5-270mg^-tf±fS 1 0 iBfc^fc^ilifE^^t & sS'lt 
[12] tf7tf>^- Bf£#fi£ LT15-90mg^-tf_hgS 1 0 BROffi#^RjEfc:fclT* Sn1l 

[13]* n+r- \£>im%j&frt Lx^ttm&ikmmK&if&mm ■ &wmm*x6&fflo 

[14] ^ n-9 2 £ — HS4f ^ LT0.2-34.5mg#tf _h|B 1 3 mWL<7)m&%:MMK$5tf 2> 

mm • ^mmmmmmm 0 ^^^- m ^, 4 .... 

[15] *tnf tT>* — 0^*t LT0.7-11.5mg#tr_hl51 3 K1ft©itt'&$clflfiK*3*T* 
[0 0 12] 

[16] -«s«: Ci] 

[0013] 

[flu] 



Z — D — N G~Ar 

\ / w 

[0 0 14] 

Mb 2] 
Y N — 



R 3' R 4 

(5^ Btt*/m?-^4fc»i^^*-^**"*"o R 1 . R 2 ^ R 3 ^ R 4 (i#^a^L 
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[0 0 15] 
[ft 3] 

— (CH 2 ) p -A-(CH 2 ) q ~ 

(3;tK A li»7;i'^ v > i (if -e^t^ tLt iv^ft7X*m^^1"o 

, ^»Rft7K*^ "OVMJK 7x^'X 7x-iVf*i5Wt*7x-J^f'Jf 

[0 0 16] 

[17] A r ^ ^ > ;K 7 j. y * * v>{i "7 j. - 

7x; ^r->, 7i-JVft*ir/t*7x^;V^f 'J < t & 1 OOj&f&TJV^V 

> m&Til'^^is^tzU^u^yWL^WM^IXX^ <£v> 0 ) ±15 1 6 f5«t<7M 2- KftS 

Mo 

7x; i^7x-jvftii^^ < 1 ocotefS7;vdr;v, &m.T ^ * *s £ tzte 

-it • nmmmmmmMo 

[0 0 17] 
[19] Z 

[0 0 18] 
[ft 4] 



0 




(S:«f> -L-it&m&t titer. &£&*$tto E«7jv^;v«§a-cuv^ 

151 4|B«0«P*^^-ro ) , 
[0 0 19] 
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[0 0 2 0] 
[ft 6] 

R 9 v R„6 0 




R 



R '15 

R 6 , R 7 /R 8 > R 9 > R 10 ^ R 1 1 n R 12 , R 13 > R 14 ^ R 15 J4^^7X«H 
^Sfctttefty****. 4 £{4R 6 , R 7 , R 8 . R 9 , R 1( \ R n > R 12 > R 13 > 

[002 1 ] 

[ft 7] 

16 



vv- 

R J \ R 17 ii#^^3LLT7K*JIT-f 7t{iMr;v^r;v : Sr^-r^*5t5iR 16 > R 

[0 0 2 2 ] 
[ft 8] 
0 



N 




[0 0 2 3 ] 

[20] — fl&5£ [1] § ft & ft-p* ^ ? 1 uras i done 
[0 0 2 4] 
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Mb 9] 




N N" 



(lurasidone) 



[21]-fe£ (2) 




(2) 



:U 



Ri i 5±7X*> Mi:5^5(D7)^;^au 

Ri 2 ti7X*. RUSfcl 5 ^TJi^K — /K Ri b tt7x-jv, ^tltifc 1 *» 
f,5©7?/7iV^iV^U ^it2^?)8©t®7;^^7$/7;^;K ®i7;v 
if;V75y, »7JV J r^7 5^SL, 

Ri i , Ri 2 t±Nfc— *tK&ot\ tf^'JvV. ^V*'JA ^* 

^iV^ijy, l 2>->K 4-tt7J^iV-l-t^7V";K 4- (KKnt 

v»T;v^;v) -i-n^7y-;vXii4- (ftl7;^ j fy«7J^^) -l-vf 

Ri 3 , Ri 4 5 7K*> ^uy>, *m&. f'J7;vtn^f;K M7;v 

[0 0 2 5] 

UK clozapine^quetiapineKfil!*., m&ffl&*^M®t&ikW&mim-?& & lurasidon 
^co^lf ^Jiffi"^ i £ 75 S T?£ fc 0 clozapir^ quetiapineic X 2> gB'E • ^f?nfc# 

T<D^1 \zmf (state-dependent) L T^3 iliii iflTF £ *Lfc * . 0#fiSiB«l¥ 



[0 0 2 6] 
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^^.^S^^^Mi-'Sin vivo*^ V --^WoT, 7*^ £ 

PUS. T or Y^v&ti&WM, mrJfWMmm, y>)m$Mmm, autoshaping learning task. 
w*-# LlfJS^Jiv^ c: ttfx% & 0 

[0 0 2 7] 

MK-801. POP. ketamine. V^i£^ <7)l§2»«ffi^. ttLf, =Sr#^iB1tM<^iH^* 

[0 0 2 8] 

cD-^ii^v^o 

mmm 1 ] 

[0 0 2 9 ] 

7«cDWistar»l49 -7 >=H£fflLfc 0 «^tLT, *hal 
operidol. ^clozapine, quetiapine. risperidone, olanzapine. 

h&\,^±mWftMWmmt VXm%* <0 lurasidone£ 0.5% Methyl Cellulose (MC) KX 
SSUfiLfco -fen h^>5-HTlAfg^WAY-100635ii^S^7K 

(^*»*) ClILfio NMDAM^##f§^ i: Lt, MK-801 hydrogen maleate (SIGMA 
-ALDRICH M-107) (*«») L£o tfclfrfb^O. 3-10 mg/kgh ^<D 

WfcLT0.5!l MC^^>v^{iM«7X*S:«lia^)3M^*5^^Pll#cD 1 HfclBTCfrK 
^p^ N &&V>iiIifl£|*]$:#U MK-801 0.05 mg/kgf ^McD*j\BS|g 
7jc*fH#v. j3 ir/x^ >cD30^1ui'jS:T^b^o MK-80lcDstate-dependencyCDM!-'i3 
v^Ttt. MK-801 £PI«H~i£#U 41»|c?:f^ M$K|£#L*:o v*-f*L*>5 mL/kg 

[0 0 3 0] 

?° • ^^-m^mmmMKBm^^^^^ ^mmwtLxmmmmn, mm 

m * tfc-9J £ * 9 4 F F T t *y a y * v * V - * t * ^ fit J& £ tL & £gfi (/MR gMil* 
5££H±«£. PA-2030A. PA-3001A) *50Jffl L. J2TFCD J: d K» L£ 0 -f&frlb. «#JJ3 
fc*5V>T, Klft^b^W* ^ ?7MK-80m^-m> ^SiwMiHJ:, W^rBf flfij fcfatfC -7 y 

hAtL. ^<Diomk^m^m(om^mtx^^^^^ wrzwifco r-^wi±K 

^o-rBffi^Ao/c0#*t:-^9^ F F7^*#-< HfflAS^^3#^^. 0.5 mA. 3 

wcdte^v a y * ^^x./co X7^f k ft £ mv-fcu&fr f>5?> 75«i^A^-r^ £ 

-ecDB#P^^#tilitB# (step-through latency) i: LTvlO^LTto 300#^^x.T & Hg^A 

i2H@, fl|^<b^24B#ra^lC7-7 > h =Ht o^o l-cD307>i!tU::i±. MK-801&&vMi 

x^v>m^tifl|«hIWIfil^»L^o 7"^ hB#CD#ii)itB# (step-through latency)(i* 
ft300#f -CvlU^L. 300#^®x7^^cD^ov^-C(i300#t L/co V B#H300#«:7F L 
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tzW)%0$k*WL*-^ (% of animals avoiding^*) CT 

ft#L^o % of animals avoidingO^ftW^isv^X ti, BonferronKDffi IE# § * 2 f&^ 

[0 0 3 1 ] 

■£ -f ^MK-801 * m v> 4 v^H -e, » * L , »J » H«RfS K # * IS 
S £ L 7t (ife 1 ) o 
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